Recent Advances in Treatment:
mMTOR Inhibitors in Adult Sarcoma

Colleen McCabe, PharmD, BCOP
Clinical Pharmacy Specialist, Sarcoma & Melanoma
Vanderbilt University Medical Center

TOPA

Objectives

e Describe the role of mTOR inhibitors in the treatment
of adult sarcoma

® Recognize how to manage common toxicities of
mTOR inhibitors in adult sarcoma

TOPA

Which of the following is the preferred treatment option for this patient?

Sirolimus
0%
Temsirolimus
0%
Sl is a 63-year-old female with a PMH of HTN
who recently underwent an elective oS
hysterectomy. Post surgical pathology revealed
perivascular epithelioid cell tumor (PEComa) 0%
and she was referred to medical
oncology. Chest CT was positive for metastatic
disease. Doxorubicin
0%
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Patient Case

SJis a 63-year-old female with a PMH of HTN who recently
underwent an elective hysterectomy. Post surgical pathology
revealed perivascular epithelioid cell tumor (PEComa) and she
was referred to medical oncology. Chest CT was positive for
metastatic disease.

Which of the following is the preferred treatment option for this
patient?

MTOR Timeline in Sarcoma

o 1972

! Isolation of sirolimus from Step.
i hygroscopius

i Anti-proliferative effect of sirolimus
! discovered

1983

Feng Y, ChenX, Cassady K, et al The Role of mTOR Inhibitors in Hematologic Discase: From Bench to Bedside. Front Oncol. 2021 Jan 810611690,
therapeu 2

Bhaoighill MN, Dunlop 019; 2(4): 1069.85.
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Sirolimus Mechanism of Action

Development of Sirolimus Analogs
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mMTOR Timeline in Sarcoma Perivascular Epithelioid Cell Neoplasms

* PEComas are mesenchymal-derived tumors

@ 1972 O 2007

Isolation of rapamycin from Step. Temsirolimus for renal cell .
hygroscopius carcinoma * Most prevalent in females
. . . . . . . . .
« Arise from renal, uterine, or gastrointestinal tissues
Temsirolimus explored for = Typically benign
Anti-proliferative effect of advanced soft tissue and bone . .
rapamycin discovered sarcomas = Small proportion can be malignant
@ 1983 @ Mid-2000s * Malignant PEComas are classified as soft tissue sarcomas
* Classified as an “ultrarare soft tissues sarcoma” with an annual

incidence of < 1/1,000,000 population

Folpe and Kuiatkowski. Hum Pathol 2010, 41{1):1-15.
1 2071, 39(33):3660-3670.

Feng ,Chen’; Cassady K. et . To Rl of Front Oncol. 2021 Jan §;10611690.
Bhsoighill MN, Dunl 019; 2(4): 1069:85
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Previous Treatment Landscape Drug Targets and PEComa
@
« PEComas commonly have - Sye “'ﬁf . &f}tl‘”‘m o
o . S
Treatment Regimen | ORR [%] | Median PFS [months] = mutations in or deletions P b lx teiscucc L
Gemcitabine-based 20 3.4 of TSC1 or TSC2 Alm *
Anthracycline-based 13 3.2 = mTORC1 aCt'Yat'on with
VEGER inhibitors 83 5.4 phosphorylation of p70SeK ) [
pES: ) ) and ribosomal protein S6 by L
: progression-free survival . . R \—«m D
VEGFR: vascular endothelial growth factor immunohistochemistry (IHC) = -
@ ) ¢
MTORC1 inhibition may be a +
promising therapeutic Jv‘,'mwh
approach for PEComas
S in Gt 010 T - e o e Coe St
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MTOR Inhibitor Case Reports

* Retrospective analysis between 2007 and 2013 (n=10)
e Treatment
= Sirolimus (n=9) or temsirolimus (n=1)
« Efficacy
s Median treatment duration was 128 (range=7-1,366 days)
« 5 patients showed partial response (50%), 1 stable disease (10%) and 1
progressive disease (10%) by RECIST criteria
* 2 patients progressed rapidly on treatment
 Safety
s 1 patient stopped due to grade 3 hyperlipidemia although CT scan
showed a maintained response
mTOR inhibition with siroli or is well d with
good radiological responses for PEComa, albeit short-lived

Benson . Vitfll Rasmussen J, Maruezo M, e al A etrspective study of patiens with malignant PEComa
ecehing treatment withsiolimus or temsiroimus: the Royal Marsden Hospia experence. Antcancer
Res 20141u;3407):3663 8 PVID: 20952354
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mMTOR Timeline in Sarcoma

@ 1972 QO 2007 @ 2016

Isolation of rapamycin Temsirolimus for renal Nab-sirolimus for drug
from Step. cell carcinoma development
hygroscopius

Temsirolimus explored

Anti-proliferative effect for advanced soft tissue Nab-sirolimus FDA
of rapamycin discovered  and bone sarcomas approval for PEComa
@ 1983 @ Mid-2000s  November 2021
Feng,chen, oty . Tl Fontonel 2021 1041160
g uners oot o
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AMPECT Study (2021)

= "
—
S it
e = * *
}
B i
5
i
g = * *
=4 *
=
3 3=
2
i
H *
SR %
2 *,
#
H=4 - *
b
?
i
. *
o H 12 18 2 3 3 a2

Time (months)

*  ORRwas 39% (95% Cl, 22-58) - 1 CR and 11 PR
*  52% of patients had stable disease

Wagner etalJ Clin Oncol 2021,

18
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Nab-sirolimus Drug Development

« Developed to improve intra-tumoral drug accumulation

|~ Albumin

sirlimus

Albumin

Mean size =
50-150 nm.

Hydrophobic drugs,
e.g.,Pacitaxel,

N

9 3 Individual drug-be
docetaxel, rapamycin ‘albumin mojecules
etc.

Wagner etal.J Clin Oncol 2021, 39(33):3660-3670,
https://uws hsppharma.com/news/albumin-bound-rapamycin-nabysiolimus-s-app-35820494.html

15

AMPECT Study (2021)

» Phase I, multicenter, open-label, single-arm study (n = 34)
o Metastatic PEComa, mTOR inhibitor treatment-naive

¢ Treatment

= Nab-sirolimus 100 mg/m? given as an IV infusion over 30 minutes on
days 1 and 8 of each 21-day cycle

* Efficacy
s ORR was 39% (95% Cl, 22-58) - 1 CR and 11 PR
*+ 52% of patients had stable disease

« Safety
= No grade 4 or greater AEs were reported
= Most common: stomatitis/mucositis, fatigue, rash
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AMPECT Study (2021)

W 75Czmutations
W TSCTmutations

k. W No TSC1 or TSC2 mutations
= W Not ovaluabla for TSC1 and TSC2

Change in
Target Tumor Measurements (%)

~100
Baseline 6 12 18 24 30 36 42 48 54 66 78 S0 102 114 126 138 150 162 174 186 198 210

Time (weeks)

Duration of response: > 2.5 years

8 of 9 patients (89%) known to have a TSC2 mutation responded to nab-
sirolimus

Only 2 of 16 patients (13%) known not to have a TSC2 mutation had a response

19



AMPECT Study (2021)

-20 4
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| m rsczmunations - No pS6 expression
B 7SCT mutations + pS6 expression
W No TSC1or TSC2 mutations

~80 { M Not evaluable for TSC1and TSC2

Maximum Target Tumer Reduction (%)

-100

Patients

Safet
y

Adverse Event All grades [%] Grade 2 3* [%]

Stomatitis/Mucositis 79 18

Fatigue 68 29

Rash 68 0

Infections 59 12

Nausea 50 0

Edema 50 29

Diarrhea 47 2.9

Weight loss 47 0

Musculoskeletal pain 47 29

Vomiting 32 29

Abdominal pain 29 6

Hypertension 29 29

Alopecia 24 0

*no adverse reactions of Grade 4 or 5 were observed.
*sorted by all grade frequency
Wagner etal.J Clin Oncol 2021, 39(33):3660.3670,
A hadi Bioscience, Inc. 2021

Safety

Therapy Changes due to Adverse Events

Discontinuation* n (%) 3(9)
Dose Reduction n (%) 12 (35)
*2 di i due to lated ad events, 1 due to

non-treatment related adverse event

» Stomatitis and pneumonitis were the most cited reasons for
dose reductions
= Despite dose reductions, these patients maintained their best response

Wagner etal.J Clin Oncol 2021, 39(33):3660-3670,
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AMPECT Study (2021)
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Time Since Start of Treatment (months) Time Since Start of Treatment (months)
No.atrisk: 31 14 8 8 8 7 1 2 1 o No.atrisk 34 25 23 21 15 12 9 5 2 o
Median PFS: 10.6 months: Median OS: 40.8 months

* PFS: 10.6 months (95% Cl, 5.5 months-not reached)
* 0S:40.8 months (95% Cl, 22.2 months-not reached)

Safety

Abnormality All grades [%] Grade 2 3* [%]
Decreased lymphocytes 82 21
Decreased hemoglobin 68 6
Increased creatinine 82 (]
Increased triglycerides 52 0
Increased cholesterol 48 3
* Increased ALT 47 2.9
* Increased AST 32 29
Increased lipase 12 6
Decreased potassium 44 12
Increased glucose 12 12

ALT: alanine aminotransferase; AST: aspartate transaminase

Wagner etal.J Clin Oncol 2021, 39(33):3660-3670.
Fyarro [package insert). Pacifc Palisades, CA: Aadl
Bioscience, Inc. 2021
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Updated Treatment Landscape

ORR [%] | Median PFS [months]

Gemcitabine-based 20 3.4
Anthracycline-based 13 3.2
VEGFR inhibitors 8.3 5.4
mTOR inhibitors 41 9

mTOR: mechanistic target of rapamycin; ORR: overall response rate;
PFS: progression-free survival
VEGFR: vascular endothelial growth factor

Sanfilippo et a. Clin Cancer Res 2019,

25(17):52955300.
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NCCN Guidelines Drug Information
* Preferred regimens

e Dosing
= Nab-sirolimus

s 100 mg/m? given as an |V infusion over 30 minutes on days 1 and 8 of
each 21-day cycle

» Dose Adjustments
* Other recommended regimens
= Sirolimus First Reduction 75 mg/m?
. Second Reduction 56 mg/m?
o Everolimus Third Reduction 45 mg/m?
s Temsirolimus

Fourth i Per

inue therapy

For Hepatic Impairment
T ilirubin < ULN, AST > ULN OR )
(i) ubin> 1-1.5 x ULN, any AsT 7> M8/M
Moderate Total bilirubin > 1.5-3 x ULN, any AST 56 mg/m?
Severe Avoid use

*All category 2A recommendations

Soft 22023).
d June 20,2023

Fyarro [package insert]. Pacifc Palisades, CA: Aadi
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Drug Information Drug Information

¢ Administration

¢ Monitoring
= Dose is administered as an undiluted 1V infusion

et = Signs and symptoms of adverse effects

¢ Pharmacokinetics . Stomatitis * Hyperglycemia
= Half-life ~59 hours — No known differences based on age, ) « Interstitial lung disease
= Excreted 91% in feces sex, or mild-to-moderate renal * Myelosuppression g
o >99% protein bound impairment * Infections * Hemorrhage

« Major Drug Interactions « Hypokalemia * Infusion reactions

[cass ____________[Recommendation _| » Hepaticimpairment

Strong P-gp inhibitors or inducers Avoid concomitant use
Strong CYP 3A4 inhibitors or inducers Avoid concomitant use

Moderate or weak CYP 3A4 inhibitors Reduce FYARRO™ dose to 56 mg/m?

Fyarro [package insert]. Pacific Paisades,
CA: Aadi Boscience, Inc. 2021

Fyarro [package insert]. Pacific Paisades,
o
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Maculopapular Rash Management Gl Toxicity: Stomatitis Management

8 Modera
Grade 4
- Grade 2
« Permanently * Dose interruption
discontinue «If recurs to grade 2 o

3, restart at a reduced
dose level

* Topical low-to-
moderate-strength
corticosteroid

«Oral

Gra \_/
All patients should also be educated on the need for moisturizing frequently; using

a thick, alcohol-free emollient cream. Patients should also be advised to use a
sunscreen daily and report any rashes.

« Dose interruption
«If recurs to grade 3,
restart at a reduced
dose level

* Treat with
supportive care
(topical products)

Grade 1

« Permanently
discontinue

* Oral corticosteroids

« Dose interruption
« If recurs to grade 2 or
3, restartata

reduced dose level

*Oral
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Patient Case Continued

SJis a 63-year-old female with a PMH of HTN who recently
underwent an elective hysterectomy. Post surgical pathology
revealed perivascular epithelioid cell tumor (PEComa) and she
was referred to medical oncology. Chest CT was positive for
metastatic disease.

SJ starts therapy with nab-sirolimus 100 mg/m?2 given as an IV
infusion over 30 minutes on days 1 and 8 of each 21-day cycle
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Financial Impact

« Estimated WAC price for 1 x 100mg vial: $6,785

Vials Required (per imated Cost (per | E: ated Cost (per
patient per cycle) patient per cycle) | patient per year)*

1.1t02.00 $27,140 $461,380

2.01t0 3.00 6 $40,710 $692,070

*Assuming 17 cycles per year

« Using the estimate of 3 patients receiving nab-sirolimus per year

als Required Estimated Cost
(total per year) (total per year)*
1.1t02.00 204 $1,384,140

2.01t03.00 306 $2,076,210

*Assuming 17 cycles per patient per year

35

References

National C: ancer Network. Soft 2.2023).
d June 20, 2023,

5

Folpe AL epithelioid cell th Hum Pathol 41:1-15,

Stacchiotti 5, Frezza AM, Blay JY, et al.  Utra-rare y community of exper
ihe nidence o eshold i s of i, conen 117 3934 0% 3051 PR ot

Bhaoighill MN, Dunlop EA ‘get of rapamycin herapeuti 019,
2(4): 1069-85.

Feng Y, Chen X, CassadyK, et al. The Role of mTOR Inhibitors in Hematologic Disease: From Bench to Bedside. Front Oncol. 2021 Jan 8;10:611690.

Wagner Al, MorganJA, etal.: €| TOR epithelioid cell
tumors: Targeting the pathogenic activation of mTORCI in tumors. ) Clin Oncol 28:835-840, 2010 - PMC - Publved.

Wagner A, Ra, el B Garioo K, Van Tine 8. hugh , Craner L Gordon EM,Hornick ., Du ), Grgarian B Schmid A, Hous, Harts K,
NP, Dicksor Epithelioid Cell Tumors. J Clin Oncol. 2021 Nov
503515513060 3670.40k 1030010 31.01725. o 2031 06 12, PMID, 34637357 PVICID PMCBE01264.

Kenerson H, Folpe AL Takayam: o neoplasms.
K potol 3053411575300 Cronnet Mo, Geeg\e Scholar
8D: The TSCL-TSC2 complex: A th. Biochem ) 412:179-190, 2008 Crossref, Medline,
Gmgle haar
Sanfilippo et al. Clin Cancer Res 2019, 25(17):5295-5300.
tal Delcambre C, Hostein |, et al. the mTOR 8 Oncol 2010;
211135,
BensonC, ), Maruzzo M, et al. p: sirolimus or
2014 . PMID: 24982384,
Images
bound besirol bl

https://wwiw.medscape.com/s/viewarticle/830226_2

37

10/20/2023

(normal range: 0.2-1.2) How would you manage this?

After completion of 2 cycles, SJ's labs are AST 2x ULN, ALT 2.5x ULN, bilirubin 0.2 mg/dL

Hold
0%
Continue treatment - no changes
0%
e Dose reduce today
Tota bilubin >1-1.5 % ULN,any AST
Moderate Total bilirubin >1.5-3 x ULN, any AST 56 e/ 0%
Sovers Avoiduse
Discontinue permanently
0%
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Conclusions

e PEComa is an ultra-rare disease state with limited
treatment options

e Nab-sirolimus is a novel medication formulation
developed to increase intra-tumoral drug accumulation
of sirolimus

e Nab-sirolimus is the first and only medication approved
for this indication

« Toxicity management and financial implications are real-
world limitations to treatment
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Questions?

Recent Advances in Treatment:
mTOR Inhibitors in Adult Sarcoma
Colleen McCabe, PharmD, BCOP
Clinical Pharmacy Specialist, Sarcoma & Melanoma
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